Abstract. Since its launch INTEGRAL devoted a significant fraction of its observing time to the Galactic plane region. In this paper we present the results of INTEGRAL observations of the inner spiral arms of the Galaxy (Norma, Scutum and Sagittarius) with the main attention to high mass X-ray binaries. The increased sensitivity to the absorbed sources significantly enlarged our sample of HMXBs in comparison with the previous studies. For a part of absorbed sources we for the first time present high quality broadband (1-100 keV) energy spectra. We confirm pulsations of the X-ray flux of IGR J16358-4726, discovered by CHANDRA, and report about a discovery of pulsations with a period of 228±6 sec from another source IGR J16465-4507. We show, confirming the results of Grimm et al. (2002) , that the population of Galactic high mass X-ray binaries is strongly concentrated towards the spiral arms, while low mass X-ray binaries have no such preference. Absorbed sources represent a large fraction of detected high mass X-ray binaries. We find a small offset of the density peak of detected high mass X-ray binaries from spiral arms tangents and suggest that this offset is caused by the time delay between the star formation epoch and the time when the number of HMXBs reach its maximum.
Introduction
One of the most interesting but anticipated results obtained by the INTEGRAL observatory is a discovery of a large population of highly photoabsorbed Galactic X-ray sources. The first source discovered with INTEGRAL (IGR J16318-4848, Courvoisier et al. 2003 ) was shown to have a large intrinsic absorption in the X-ray spectrum (e.g. Murakami, Dotani, & Wijnands 2003 , de Plaa et al. 2003 , Matt & Guainazzi, 2003 , Revnivtsev et al. 2003a . After this source a several more sources were discovered (e.g. IGR J16320-4751=AX J163159-4752, IGR J16358-4726, etc.) which also have demonstrated the high photoabsorption, strongly exceeding that of the interstellar medium. It was proposed that these sources can be members of a previously poorly known population of Galactic X-ray sources with the high intrinsic absorption (Revnivtsev et al. 2003a) . Basing on the photometric observations of the source IGR J16318-4848 these authors also suggested that the source can be a binary with a giant or supergiant companion with a strong stellar wind, that was later confirmed by precise spectroscopic observations of the optical counterpart (Filliatre & Chaty 2004) .
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The analysis of properties of newly discovered absorbed sources showed that they are likely high mass Xray binaries with early type companion stars, and some of them contain accreting X-ray pulsars (Patel et al. 2004 , Lutovinov et al. 2004a . Remarkably these sources are confined in the relatively small region of the sky, close to the tangent to the Norma Galactic spiral arm. Basing on previous study of the population of high mass X-ray binaries in our Galaxy (Grimm et al. 2002) it was proposed (Revnivtsev 2003 ) that such a concentration of absorbed high mass X-ray binaries is a result of the enhanced star formation rate and is a natural observational appearance of the Galactic spiral arm structure.
A similar enhanced population of high mass X-ray binaries (more specifically, accreting X-ray pulsars) in the regions of spiral arms were emphasized previously by Koyama et al. (1990) . Basing on the GINGA observations it was shown that in the region of the Scutum spiral arm tangent there exist a large number of accreting X-ray pulsars, likely variable, that was considered as an indication that they are in binary systems with B[e] companion star. A subsequent study of these systems with the ASCA observatory showed that a large part of them are absorbed (Sugizaki et al. 2001) , and the comparison of the measured value N H with the interstellar Galactic absorp-tion indicates that the observed X-ray photoabsorption is likely intrinsic.
Previous studies of Galactic X-ray sources suggest that sources with significant intrinsic photoabsorption in their spectra can be practically unambigousely classified as high mass X-ray binaries, while the absence of large photoabsorption does not allow to make a reliable classification. Such a difference in observational appearances of high mass and low mass X-ray binaries can be understood if we will remember that in a majority of high mass X-ray binaries the compact objects accrete the matter from a stellar wind of the companion star, and therefore the dense stellar wind can result in the significant photoabsorption within the binary system. Best known examples of high mass X-ray binaries in our Galaxy are Cyg X-3, Vela X-1 and 4U1700-37. All they have the strong photoabsorption in their X-ray spectra.
In the case of low mass X-ray binaries the main accretion goes through the inner Lagrangian point and therefore practically no obscuring matter is available in such system (except for the rare class of dippers or accretion disk corona sources). From this reasoning we can expect that any sample of high mass X-ray binaries selected from soft X-ray data might lack systems with high intrinsic photoabsorption and therefore will lack considerable number of HMXBs. In order to construct more uniform sample of high mass X-ray binaries a hard X-ray (> 10 − 20 keV) energy band survey is important.
The international gamma ray observatory INTEGRAL (Winkler et al. 2003) has sufficient advantages for the search for absorbed sources. One of the main instrument of the observatory -telescope IBIS/ISGRI (Ubertini et al. 2003 ) has a large effective area (∼1000 sq.cm.) and works in a hard X-ray energy range (> 20 keV), that practically excludes an influence of the photoabsorption of X-ray sources on the detection efficiency. It has a large field of view (∼ 29
• × 29 • ) and a fine localization accuracy (∼ 2 − 3 ′ ). First two years of INTEGRAL observations provided already more than 20 million seconds of data. There were published the deepest up to date hard X-ray (∼20-60 keV) surveys of the Galactic Center region -down to ∼1 mCrab level , the Sagittarius Arm region -down to ∼1.5 mCrab level (Molkov et al. 2004 ) and the Galactic plane -down to ∼2-3 mCrab level (Bird et al. 2004) . Here 1 mCrab corresponds approximately to ∼ 1.4 × 10 −11 erg s −1 cm −2 for a source with Crab-like spectrum. Now a lot of INTEGRAL data became public and this opens the possibility to construct a high sensitivity flux limited sample of sources in the inner part of the Galaxy and try to make a systematic study of their broadband X-ray properties and their distribution in the Galaxy.
In this paper we focus on the analysis of the population of high mass X-ray binaries located in the Galactic plane from the Norma to Sagittarius spiral arms. This Galactic region was selected because here we have the best statistics from the available INTEGRAL data. We plan to extend this study towards further Galactic spiral arms when more INTEGRAL data will appear. We show that the maxima in the spatial distribution of high mass X-ray binaries are not exactly coincident with the spiral arm tangents and discuss possible explanations of such behavior. We also present for the first time the high quality broadband (1-100 keV) spectra of a number of newly discovered absorbed objects and report about a discovery of X-ray pulsations from IGR J16465-4507.
Data reduction
For the reconstruction of the sources broadband spectra we used all available X-ray data, which include data of the INTEGRAL observatory (all public data for revolutions up to 118 and a General Program data of the Galactic Center observations, Obs.ID 0120213 and 0220133), data of RXTE, ASCA and XMM-Newton observatories. Data of latter observatories were reduced using standard utilities recommended by the Guest Observer Facilities. The data of all INTEGRAL/IBIS/ISGRI observations were processed with the method described by . In order to reconstruct the source spectra from IBIS/ISGRI data we used a ratio of fluxes measured in different energy channels to the fluxes measured by the ISGRI detector from the Crab nebula in the same energy bands. Detailed analysis of Crab nebula observations suggests that with the approach and software employed, the conservative estimation of uncertainty in measurements of absolute fluxes from the sources is about 10% and the shape of the spectrum is about 5%. The last value was added to the following spectral analysis as a systematic uncertainty in each energy channel.
RXTE spectra of IGR J16318-4848 and IGR J16358-4726 were taken from work of Revnivtsev (2003) . In these work the special treatment was done in order to get rid of a strong contribution of the Galactic ridge emission.
The sample and completeness
The available INTEGRAL data now contain approximately >20 Msec of observations, in particular ∼>5 Msec of the inner parts of the Galaxy (|l| < 90
• ). In this paper we focus on the Galactic regions with Galactic latitudes |b| < 5
• and Galactic longitudes from l > 325 • to l < 50
• (from the Norma spiral arm tangent to the Sagittarius spiral arm tangent). These data allowed us to obtain the time averaged map of the region and to construct the flux limited sample of sources with a limiting sensitivity of ∼1.5 mCrab in the 20-60 keV energy band, that corresponds to the energy flux ∼ 1.8 × 10 −11 ergs s −1 cm −2 for the Crab-like spectrum. This criterion was chosen to provide maximal survey area with best possible sensitivity.
In the selected region of the Galactic plane (325
• ) INTEGRAL detects 89 sources of a different nature with the time average flux of > ∼ 1.5 mCrab in the 20-60 keV energy band. Among these sources there are 49 identified low mass X-ray binaries, 22 high mass X-ray binaries, 2 b -X-ray pulsar (P), black-hole candidate (BH); c -photoabsorption column obtained from our analysis of the broadband spectrum (see Table 2 ) d -the same as IGR J16320-4751; e -source localization was improved in our analysis of the archival data of the ASCA observatory: RA = 16 h 48 m 07 s , Dec = −45
• 12 ′ 21 ′′ (an accuracy of 0.9 ′ ); f -determined from the analysis of the public RXTE data; g -central X-ray source is completely absorbed; the observed X-ray emission emerges from a hot outflowing jet (e.g. Watson et al. 1986 active galactic nuclei. Also there is a list of supernova remnants and single pulsars. Ten sources still remain unidentified. The detailed analysis of available INTEGRAL sky map will be presented in a separate paper.
A list of high mass X-ray binaries presented in our sample is shown in Table 1 . In this Table we also present the value of the observed X-ray photoabsorption (column 3), the value of the interstellar Galactic N H value, inferred from radio maps (Dickey & Lockman 1990), average source flux in mCrab values and comments about the source nature.
Most of presented HMXBs (16 of 23) are accretion powered X-ray pulsars, one is a black hole candidate, 4U1700-377 is a well-known high mass X-ray binary without detectable pulsations, other sources were included to the list because of the strong intrinsic absorption in their X-ray spectra, that is not typical for low mass X-ray binaries (IGR/XTE J17391-3021 was included to the list basing on the identification of the compaion star as a late O-type star Smith 2004) . One of these sources, IGR J16465-4507, was not detected on the INTEGRAL time averaged map, as it was discovered only in September 2004 (revolution 232, Lutovinov et al. 2004c ). Follow-up observations with the XMM-Newton observatory revealed a strong absorption in the source spectrum (see Table  1 ). Moreover, the improvement of the source position (Zurita & Walter, 2004) allowed to propose a blue supergiant star as a possible counterpart in the system (Smith 2004) . The timing analysis of XMM-Newton data allowed us to detect pulsations of X-ray flux from this source (see below). Therefore we included IGR J16465- We can estimate what number of extragalactic (mostly AGN) sources we should detect in the studied region with our sensitivity limit. For this purpose we can use either a flux-number function of Krivonos et al. (2004) in the energy band 20-60 keV or use a more conventional flux-number function in the 2-10 keV energy band (e.g. Ueda et al.2003 , Sazonov & Revnivtsev 2004 ) with the rescaled sensitivity limit (assuming, for example, the photon index of AGN spectra of Γ ∼ 1.7). In both cases the estimated number of AGN in our region is of the order of 3-4 sources. Two AGN are already identified -GRS 1734-292 (Pavlinsky et al. 1992 ) and IGR18027-1455 (Bird et al. 2004 ).
Absorbed sources
The study of absorbed X-ray sources attracted much of attention with the launch of INTEGRAL (Matt & Guainazzi, 2003 , Revnivtsev 2003 , Foschini et al. 2004 , Combi et al. 2004 . Indeed INTEGRAL is able to detect and measure the spectra of sources which are practically invisible for low energy X-ray instruments. The population of sources which demonstrate a high Fig. 1 . Distribution of the absorption column value, observed in X-ray spectra of HMXBs of our sample. Dashed line denote the area where systematic uncertainties caused by high interstellar absorption in some Galactic regions prevent accurate measurements the source intrinsic photoabsorption value.
value of photoabsorption is not so small to be disregarded -about 19 sources out of 23, presented in Table 1 have a significant (> 5 × 10 22 cm −2 ) intrinsic photoabsorption. In Fig. 1 we present a distribution of the observed N H value in spectra of sources of our sample.
Spectra
To reconstruct the broadband spectra of absorbed sources we combine all available data from ASCA, RXTE, XMMNewton and INTEGRAL observatories. The energy spectra of 8 sources in the 1-100 keV energy band are presented in Fig.2 . Spectral points in a soft energy band (< 20 keV) obtained with non-simultaneous observations of ASCA, XMM-Newton and RXTE were renormalized to match the INTEGRAL/IBIS spectral normalization. Here we assumed that the shape of the sources spectra is not variable and used time averaged data.
The obtained spectra can be well described by a simple powerlaw model modified by the cutoff at high energies and the photoabsorption at soft X-rays, that is typical for accreting neutron stars (see e.g. the spectrum of IGR/XTE J17391-3021 observed with INTEGRAL in the Galactic Center region, Lutovinov et al. 2004d) . Best fit parameters are summarized in Table 2 . Best fit models are shown on Fig.2 by solid lines.
Note that for the source IGR J16465-4507 the spectrum is based on the data of XMM-Newton observations performed on Sept.14, 2004 and the measurement of INTEGRAL (Lutovinov et al. 2004c ). The solid line represents the spectral form typical for new absorbed sources -a power law with an exponential cutoff (this value was fixed at the energy E c = 30 keV to better approximate the INTEGRAL point) and modified with the photoabsorption, determined with the help of XMM-Newton data.
It is clearly seen that the most of sources have somewhat similar spectral shape and parameters, in particular a folding (cutoff) energy. Only one source (AX J18380-0655) demonstrates the high energy cutoff value in its spectrum higher than ∼ 30 keV. Such high values of the cutoff are not typical for neutron star systems, and therefore likely this sources is a black hole candidate. All other systems demonstrate X-ray spectra typical for accreting neutron stars. 
Pulsations in IGR J16358-4726 and IGR J16465-4507
For some of newly discovered sources coherent pulsations of the X-ray flux were detected -IGR J16358-4726 (Patel et al. 2004 ), AX J163904-4642 , AX J163159-4752 (Lutovinov et al. 2004a ).
The available data of INTEGRAL and XMM-Newton observatories allow us to confirm pulsations in the flux of (2002) nique is P = 5980 ± 22 sec (the error represents the 90% confidence interval; it was determined from the bootstrap Monte-Carlo simulations). The pulse profile of IGR J16358-4726 is presented in Fig. 3 . As in the softer energies (see Patel et al. 2004 ) the source pulse profile consist of one peak. The pulse fraction in the 18-60 keV energy band (which is defined as P = (I max −I min )/(I max +I min ), where I max and I min are intensities at the maximum and minimum of the pulse profile) is equal to P = 70 ± 10% that exactly the same as in the CHANDRA energy band.
The detailed timing analysis of the data of the XMMNewton observations of IGR J16465-4507 allowed us to increase number of known accreting X-ray pulsars in the region of the Norma spiral arm.
The light curve of IGR J16465-4507 obtained with the XMM-Newton observatory during TOO observations of the source on Sept. 14, 2004 is shown in Fig.4 . Strong variations are clearly visible in the light curve. The best fit period determined with the epoch-folding technique is P = 228 ± 6 sec; the pulse fraction was estimated as ∼ 50 − 60%. The folded light curve is shown on Fig.4 (lower panel). Note that zero flux bins on the original light curve are caused by the Poissonian statistics. The mean count rate during the pulsation minimum is ∼ 0.03 cnts/s, or ∼ 1 cnts per bin (40 sec). We could not search for pulsations in the INTEGRAL data because they are not publicly available now.
For other sources no pulsations have been detected yet. However, similarities of their spectral shape to that of confirmed high mass X-ray binaries and the presence of the strong absorption in their spectra allow us to tentatively suggest that all they are HMXBs.
Spatial distribution of the X-ray binaries
The obtained sample of the Galactic X-ray binaries allows us to study their spatial distribution in more details in the comparison with the previous work of Grimm et al. (2002) . In that work authors used the data of RXTE/ASM (energy band 1-12 keV) and therefore are less sensitive to sources with high intrinsic photoabsorption. In addition to that our limiting sensitivity is slightly better than that of Grimm et al. (2002) . Assuming a spectrum of a typical accreting X-ray pulsar with zero intrinsic photoabsorption (power law with photon index Γ = 1.3 with high energy cutoff at 30 keV) our sensitivity of ∼ 1.8 × 10 −11 ergs s −1 cm −2 in the 20-60 keV energy band corresponds to ∼ 1 − 2 × 10 −11 ergs s −1 cm −2 in the RXTE/ASM energy band 1-12 keV (cf. ∼ 6 × 10 −11 ergs s −1 cm −2 in Grimm et al. 2002) .
In the region of our study (325 • < l < 50 • ) we have detected in total 23 high mass X-ray binaries and HMXB candidates. This is more than 2 times larger than the sample used by Grimm et al. (2002) in this region. In the region l ∼ 340
• our sample is 7 sources, while Grimm et al. (2002) considered only one source. This is not a surprise because a significant part of our sample consists of new sources discovered by INTEGRAL and which have the strong photoabsorption. Note however, that the total sample of HMXBs used by Grimm et al.(2002) includes more than 50 HMXBs and is larger than our.
A number-flux distribution of HMXB detected with INTEGRAL is presented in Fig. 5 . The dashed line in Fig.  5 represents a shape of the number-flux relation obtained by Grimm et al. (2002) .
The angular distribution of high mass X-ray binaries along the Galactic plane is presented by a gray scale on the INTEGRAL map of this region in Fig. 6 . The gray scale denotes the changes of the density from 1 to 7 sources per bin (each bin is 8.5 deg wide along the Galactic plane and 10 degrees wide across the Galactic plane). Positions of the spiral arms and the Galactic bulge are marked. The same distribution of HMXB in the comparison with the distribution of LMXB is shown in Fig.7 by a histogram.
In order to visualize the distribution of HMXB on the Galaxy with respect to the Galactic spiral arms we present the face-on view of the Galaxy on Fig.8 . The number density of the sources is again shown in gray scale. The spiral model of the Galaxy is based on optical and radio observations of HII regions (Taylor & Cordes 1993) . The dotted circles denote arcs of circles centered on the Sun Fig. 7 . Angular distribution of high mass X-ray binaries (HMXBs) and low mass X-ray binaries (LMXBs) in the inner Galaxy. The number of LMXB is devided by 2. show maximal distances at which our sensitivity limit (1.5 mCrab) allow us to detect X-ray sources with marked luminosities (L x = 10 35 erg/s and L x = 10 35.5 erg/s). It is obvious that the distribution of high mass X-ray binaries clearly peaked away from the Galactic Center region and more concentrated to the spiral arms. It was previously noted by e.g. Koyama et al. (1990) , who found the enhanced population of accretting X-ray pulsars (mostly high mass X-ray binaries) in the Scutum arm region, or by Grimm et al. (2002) , who studied the HMXB population in the whole visible Galaxy. Such a correlation of the population of high mass X-ray binaries with the galactic spiral arms is more or less natural, because high mass X-ray binary systems represent themself the youngest population of X-ray binaries in the Galaxy. These systems are much younger than low mass X-ray binaries and therefore they should be strongly connected with regions of the recent star formation, which are spiral arms.
However, a detailed comparison of the distribution of the density of high mass X-ray binaries with the spiral structure of the Galaxy (see Fig.8 ) shows that the described correlation is not one-to-one. For example, the peak in the HMXB angular distribution does not exactly coincide with the tangent to the Norma spiral arm, the enhanced density of the HMXBs in the direction of Scutum and Sagittarius spiral arms also does not coincide with tangents to these arms.
One can propose several hypothesis for the explanation of the observed HMXB density distribution. First of all, distances to majority of sources are unknown. Their exact position with respect to the spiral arms is not known.
Therefore the enhanced angular density of HMXBs might be caused, for example, by some non uniformity in the HMXB distribution along the Norma arm, namely in its nearest part (∼5 kpc from the Sun, see. Fig.8 ). However, most likely the observed displacement of the enhanced HMXB population with the respect to the spiral arms tangents is real and have a certain physical meaning.
High mass X-ray binaries can not be formed immediately after the beginning of the star formation. In order to produce the compact object, e.g. neutron star, one of the companions of ordinary massive binary should evolve and collapse. From a theory of a stellar evolution this time scale can be considered in the range from a few Myr to 20-30 Myr. Therefore the region of the enhanced current star formation should not necessarily contain a number of high mass X-ray binaries. Observations supports this line of reasoning -for example in the Galactic molecular clouds with a very intense current star formation there are many weakly X-ray emitting young stars, but no high mass X-ray binaries (e.g. Feigelson et al. 2003 , Nakajima et al. 2003 , Feigelson & Lawson 2004 . Shtykovskiy & Gilfanov (2004) using Large Magellanic Cloud as an example showed that the population of HMXBs does not necessary correlates with current value of the star formation rate. They suggested that this is caused by a time delay between the epoch of initial star formation and the epoch of high mass X-ray binaries. Such a delay is determined mainly by the stellar evolution and by the time needed for binary system with compact object to become an X-ray source. This delay time can be as high as (1 − 2) × 10 7 years (Shtykovskiy & Gilfanov 2004 ). The similar hypothesis can explain the observed HMXB distribution in the inner part of our Galaxy. In the Galactic disk the enhanced star formation is believed to be caused by a spiral density wave (Lin, Yuan, & Shu 1969) . This spiral arms pattern is moving with angular velocities from Ω ∼ 20 Gyr −1
to Ω ∼ 60 Gyr −1 depending on a galactocentric distance (Bissantz, Englmaier & Gerhard 2003) . It is supposed that the innermost part of the spiral arms pattern and the bar corotates with stars at the distance of ∼ 3.4 kpc. Over the live time of high and medium mass stars, which can result in high mass binaries, the spiral arms will significantly change their positions with respect to the Sun, and therefore the current position of the spiral arms tangents will be displaced with respect to the density maxima in the distribution of high mass X-ray binaries. Rough estimations show that the inner part of Norma spiral arm was at the position of enhanced density of HMXBs approximately ∼10 Myr ago (that corresponds to the rotation of the spiral arms pattern by 40
• about the Galactic Center). We should note here that for more accurate estimations (which we do not make) the exact rotation velocity of the newly born stars around the center of the Galaxy should be taken into account.
We would like to note here that similar slight displacement of the high mass X-ray binaries population with respect to current spiral arms and H α emitting regions can The subsequent study of the HMXB population in our Galaxy and the determination of their distances could help to constrain the dynamics of the spiral waves, which are assumed to induce the star formation in the Galaxy. If the proposed hypothesis is correct then we can predict that the majority of HMXBs in the region of their enhanced density (l ∼ 340
• ) have the age of > ∼ 10 7 years. The available for the moment the solid identification of the IGR J16318-4848 counterpart (supergiant B[e] star, Filliatre & Chaty 2004 ) and the tentative counterparts for AX J163159-4752 and IGR J16465-4507 (Smith 2004 ) support this assumption.
Unidentified sources
In order to understand a possible influence of unidentified sources of our sample on the obtained distribution of HMXB we construct their distribution along the Galactic plane with the same coordinate binning as in Fig.7 .
This distribution (Fig.9) shows that the unidentified sources can not affect our conclusion about the distribution of high mass X-ray binaries in the inner part of the Galaxy. There is a small peak near the Galactic Center, that can indicate that several of unidentified sources are LMXBs, other sources slightly concentrated to the maxima of our HMXB distribution. If these sources are HMXBs than this will further supports our conclusions. One or two of unidentified sources can be AGN.
Summary
-We presented the sample of high mass X-ray binaries in the inner part of the Galaxy -from the Norma spiral arm region to the Sagittarius spiral arm region (−35 • < l < 50 • ). This sample is significantly larger than HMXB sample in the same region of the sky, based on the RXTE/ASM data, used by Grimm et al. (2002) . A main reason for this is the hard X-ray energy band (18-60 keV) used in the present observations which helped to reveal a considerable population of the absorbed HMXBs.
-The majority of HMXB sources in our sample are significantly photoabsorbed. -We performed for the first time the spectral analysis for 8 strongly absorbed sources of our sample. Basing on the spectral approximations we argue that the majority of these sources should be neutron star binaries with the high mass companion. The exception is AX J183800-0655, which likely contains a black hole. -We detected pulsations in the hard X-ray flux (18-60 keV) from IGR J16358-4726 with the period of P = 5980 ± 22 sec, thereby confirming the results of CHANDRA observatory (Patel et al. 2004) . In addition to that we found pulsations with the period of P = 228 ± 6 sec in the X-ray flux of IGR J16465-4507 using the data of XMM-Newton. -We constructed the angular distribution of high mass X-ray binaries in the inner Galaxy. We showed that HMXBs are concentrated towards spiral arms. However, the maxima in the HMXBs distribution do not exactly coincide with the current positions of spiral arms. We argued that this might be caused by the dependence of the number of HMXB on the age of the stellar population. The maxima in current distribution of HMXB are observed where the active star formation was taking place ∼ 10 7 years ago. -A big fraction of the accretion powered X-ray pulsars in the Be-systems are transients. Therefore the continuation of INTEGRAL observations of the Galactic plane might lead to the discovery of many more similar systems and considerably increase the statistical significance of the observed displacement of the HMXB population with respect to the spiral arms tangents. Data of CHANDRA and XMM-Newton on other galaxies and detailed study of systems in our Galaxy might provide us an additional information about the motion of stars and spiral waves.
